In this paper the solution of an artificial satellite motion under the influence of the Earth's gravitational field with axial symmetry of any conic section with zonal harmonics J 2 in terms of Euler parameters is established. Applications of this method enable anyone to predict the motion of artificial satellites.
INTRODUCTION
The applications of the special perturbation methods to the equations of motion in terms of the redundant variables, provide the most powerful and accurate techniques that have been devised recently for satellite ephemeris with respect to any type of perturbing forces [1] [2] [3] .
It is well known that the solutions of the Classical Newtonian Equations of motion are unstable and not suitable for long-term integration. So, many transformations have emerged in the literature in the recent past, for example the set of Eulerain redundant parameters [4, 5] . These parameters combine between orbit dynamics and rigid body dynamics. So, the equations yielded are the equations of motion in terms of the Eulerian parameters including perturbations that can arise from a potential and perturbations that cannot be derived from a potential. Also, they are valid for any type of orbital motion.
FORMULATION OF THE PROBLEM
The equations of motion of an artificial satellite are given generally as
where x is the relative position vector, r = x , μ is the Earth's gravitational constant, P is the all perturbing forces, which equals to V x + P * and hence P * is the resultant of all nonconservative perturbing forces, and V is the perturbed timeindependent potential, which can be expressed as where R is the Earth's equatorial radius, J i is the nondimensional coefficient of the Earth's potential and L i is the Legendre polynomial of order i.
As mentioned before, the only forces acting on an artificial satellite are those due to the Earth's oblateness. Therefore, we have Eq.(2.1) are the basic classical equations for the prediction of artificial satellites and the corresponding one in terms of the Euler parameters with ~ as independent variable (perturbed true anomaly) can be written as [6] ,
( 2 . 3 . 5 ) 
(2.8.1)
and
Here a, b is used to denote the scalar product of any two vectors a & b, and we denote the differentiation with respect to the independent variable ~ by a prime ('), since
RECURRENT POWER SERIES SOLUTION
In this section, recurrent power series solution of Eqs. (2.3) will be derived in the three following steps.
1)
Rewriting the equations of motion in terms of y's only. 
But, as mentioned before in Section 2, we have
Since,
then from Eq.(2.4.2) and using the above equation we get 
where
then we can rewrite Eq.(2.4.1) by using Eq. where 
J2-Gravity Perturbed Motion of Artifical Satellite
The Using the previous substitutions in Eqs.(3.12), we get the following first order differential set in eight unknowns (3.15.8)
Let us define the eight Taylor expansions as follows
where we have used small letters (h) for the unknown variables and capital letters (H) for the coefficients in their Taylor series expansion. Now, let us define the product of two infinite power series. If a and b are two infinite power series such that
Then, it is easy to show that
Substituting Eqs.(3.16) and (3.17) into Eqs.(3.15), and using the rule for the product of two power series. Equating coefficients of equal powers of ~i n both sides of each of the resulting equations, we get the coefficients of the following recurrence formulae: 
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COMPUTATIONAL DEVELOPMENTS
In this section, the computational developments of the formulations of Section 3 are considered.
Computation Of The Initial Values
Knowing the position and velocity vectors 2)
5)
y 7 = ( x 01 + x 02 + x 03 r 0 2 + 2V 0 ) / (μ y 5 2 ),
6)
y 6 = r 0 / μ y 7 , 7) C 1i = x 0i y 5 , i = 1(1)3, 8) p = ( x 01 + x 02 + x 03 r 0 2 ) / (μ y 5 2 ), 9) C 2i = ( x 01 / y 5 r 0 x 0i ) / μ p ,
10)
C 31 =C 12 C 23 C 13 C 22 ,
11)
C 32 =C 13 C 21 C 11 C 23 ,
12)
C 33 =C 11 C 22 C 12 C 21 ,
13)
y 4 = 0.5 1+C 11 + C 22 + C 33 , 14)
15)
y 2 =(C 31 C 13 ) / (4 y 4 ),
16)
y 3 =(C 12 C 21 ) / (4 y 4 ),
17)
y 8 =t .
Computation Of The Step Size
The related equation between the step size t of the time t and the step size of perturbed true anomaly is = t y 5 2 μ y 7 .
Computation Of Accuracy Check
The accuracy of the computed values of the y's at any time could be checked using the relation
RESULTS
We'll take as the numerical example, the Indian satellite RS-1 at about 300 Km height [7] Using the above values to compute the position and velocity components, i.e., the six elements, and the accuracy check at any time, we'll obtain the following table. Table 1 shows the variation in the elements (a, e, i, , ) and the check relation every 10 days for two hundred and fifty days.
From the table we can conclude that, from 0 up to 110 mean solar days, there is obviously decay in the two elements (a, e) but the other elements (i, , ) are hardly changed. This is expected because the only force affecting the motion of artificial satellites is the Earth's gravitational field. This force slightly affect the elements (i, , ) where these elements are strongly affected by other forces such as drag, solar radiation pressure, etc.
CONCLUSION
Also, the table shows that the accuracy check is always near to zero, i.e., the predictions of the components of position and velocity (the elements) of the artificial satellite are good.
And after 110 mean solar days up to 259, the accuracy check is not good because it is greater than one and consequently there are contradictory results from the elements when compared with the results of [7] . This is also expected because there is only one force affecting the motion of the artificial satellite which is the potential of the Earth's gravitational field with axial symmetry of the zonal harmonics J 2 .
To obtain more accurate prediction of the motion of artificial satellite we have to include other forces, like drag force, and the potential of the Earth's gravitational field (with axial symmetry up to the zonal harmonics J 36 ) or more. 
